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. Ms. 7. Trledaan 



1. Ible inTwtloa dMli wltb a ozyptograihlo aaohloe In ahlch Xho oryjitogimihia 
prloolpla la iMialcally aa foUoira: 

Povar ia dellTored to t2ie kagrbcard. at tha enolphorlng poaitlon at a apeolflo In- 
atant In a period of 2o poaal1>le Inatanta^ the cipher reaultant of a given plain- 
text letter depending therefore upon the apeolflc inatant the ksgrhoard la aade 
'VillTe'*^ alnoe for eaoh of the 26 different inataata a different alxed olplMr al- 
pbahet la preaented for enolphexnent. She order of preaentation of cipher alpha- 
beta ia regular bat the exact inatant of the aelection of a apeelfie olpher alph- 
abet la rwf Irregalar and depeoda upon a heylng factor. 

2. She aaoblae conalata baaioall7 of a single^ conatantlp rotating, 26 aegaant, 

26 oharacter olpher oaaautator, labeled 1 la Figure #1, oontxolled bj a loading 
afaten inclnding a aet of rotatable, differential earn aheela or an evnl^lant el- 
eotrloal oam arrangnent. Shla control aTtben oonpriaea ^ or a naltlple of ^ 
can vheela irihioh operate oontaot lerera, dtoKn at 2. The inter-aotlon of the 3 
contact lerera xeaulta In setting up at the 3 relasre, 3» 7j & peznutatlon 

in the Sordeeux oode. Correapondlng to this pexantatlon there la aet up a penn- 
tatlon of 3 txanalater bara, labeled 8, 9, ID, 11, 12. These are slotted aaribera 
and when a apeolflc pennatatlon la aet up, one of 32 stunt bars falls Into place 
and cloaea a oontaot. Sereral of these contacts are ahown in the eketoh at 13. 
These clrculte lead to a switchboard ih, on one aide of tdilch there »re 32 poai- 
tlone and on the other aide of irtilcb there are only 26 poeltioua. Befexring to 
the can idieela these axe of different dlaaeter and of different nvmbex's of Inter- 
rale, preferably all prlaa to one another. They are ladlrldnally rotatable In 
atep-else nauner, mstder control of thafcepboard. The potential cipher key ehloh 
reanlte fran such aa axTaagsaant la ia length the prodaot of the indlTldoal Inter- 
rel noahera of the sereral oan rheels. For exaaiple. If there are 3 can aheela 
the first of 100 Intervals, tbs second of 99, the third of 97» the fourth of 91 
and the fifth of 89 Intervale, the total length of the olpbw key aoald be 

ttla aerely Mane that the eliher key would ooneiat of an uziln- 
telllgible aeguence of olpharing key charaotera of correepondlag langth. 

3. The 32 poaalble resultant Bordaanx paxnntatioBB idilch ars lad to swltdiboard 
It are for the purpoeee of this Inrentlon reduced to 26 by oc»aolldatlag 6 of 

the 32 clroulta Into the other 26, eo that thore will be only 26 different reault- 
ant affects for oyptogmphle keying purposes. In this inrention this la aocoa- 
pllahed q.uito almply ^ taking what ara usually icnoan aa the 6 extra fonotlons 
and throwing then In with 6 of the other 26 letter-repreaentlag Bordeaux pemit- 
atlons. bhloh 6 vri.ll bo selaoted to bo "douhla-reprcsentationa” can be deter- 
nined and varied at will at the awltohboard It. 
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In this linrentloii the 26 speolflo effeota tlnui raodflored poaalhla hgr obb 
• otloa aei«3j deteiralae ahiah one of 26 ae^BMita will he aaide "allTe” (that 
ia« will he canaeeted to a power aoaree) on a aet of 26 aefpesta la the dla- 
trlhator haad orer lAlch hmah 16 aweepa la aaraohronlaa with ooaaaitator 
aheel #1. Aa ahown la the flflare, thla aotloa aaralj aeana that at a giraa 
laataat relaar 17 la eaerglcedj the laataat of eaerglxatloa helag eoatrolled 
hj the oaa aznngenoat aad will he dlfferaat for eaoh koj operation at the 
kajrhoatd. 

% When a apeolflo aeaaaut of the dlatrlhator 1^ la ande "allre" h^ helag 
ccnoeoted to a power Bonrce> and tihmx the hmah ana l6 raaohea thla lire aeg- 
maat, the kerhoard of the oxyptognph la aade *^llTe” at that laataat h7 the 
oo^pletlon of the olroult frcai power aonroe 38 at ooatact 19. If a kejr la 
depreaaed daring that oycle, the letter eorreapoadlag to that kaj will he ea- 
olpherad la the apeolflo cipher alphahet deteaalaed hy the apeelflc angalar 
poaltloB of the cipher coaBoatator f 1 at the laataat that the hmah am 16 
reaChea the IIto eecpieat on dlatrlhator 1$. la other words, the kagrhoard la 
aade "allre* at 1 of 26 dlfferaat laataata la the cycle passed throoe^A hy the 
oonantator wheel; each of these laatants oorreapoada to a different aired 
alphahet of which there la a total of 26. It la to he naderatood that the 
can wheel aaaeaihly la aet at aa Initial keying poaltloa hy pre>armagmeBt 
and that the caos udvanco one step or iaterral per depreealoa of tha kayhoard 
and no nora* 

6. The elpher ooenutator swgr he aade a raoipx'ooal cipher cuaautator; or 
Bttltahle awltdhiag arraagegaante a aoareclprooal eaelpharlng-deolphertng re* 
latloaShlp aey he prorided for, If dealred. 

7« The keyboard 20 la ooanocted to the lefthand hakwUte separator 21, and 
the elroalta paaa froa 21 throng elpher ocanutator #1 to the rlghthand hake* 
Uta aepaxmtor 22 and thenoe to the haxdc of indicating deTicoo 23, hack to 
power aonroe IS. 

8. Meana and circuits isoat he provided to ^veat tho cryptograph from record- 
ing or Indicatlag a reanltant nore than oaee for the tumn aet up of knya, ao 
that there way he oaa and only one cipher a^nlTaleat per keying operation. 

9. Instead of a aet of 6 tranelater hara and 32 stunt hare an arrangement of 
anltlpls oontaot relays aa shown in figure #2 st 2k any he prorided if deonad 
nors praotleahle ttasa translater hara. 

10. for deoiphenaent, having a raolproeal ciphering coaaatator the key setting 
of the oan wheels helng the sane as the initial setting at the enciphering end 
the sefuenoe of keying dtaaraotera would he Idenkioal at tha deciphering end 
and tha reolproelty hetween plain-text and elpher ohsmoten la eatahllShsd 
through the cipher consutator and tha deciphen— (t Is effected In a eimple 
Banner, that Is, if at enclphement at a given inetant A eguals K then In 
declphsment at that hanologooe Instant (with respect to tte cipher key) E 
would he deolphered me A. 



